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In the claims: 

Please replace all previous claim listings with the following claim listing: 
L (Cancelled) 

2. (Currently Amended) The method of Claim [[l]]i3, flirther comprising: 
foniiing a dielectric layer on the electrode; and 

fomiing an upper electrode on the dielectric layer to provide a capacitor. 

3. (Original) The method of Claim 2, further comprising fomiing a storage node 
contact plug on the semiconductor substrate and a storage node that is electrically connected 
to the storage node contact plug to provide a semiconductor memory device, wherein the 
ruthenium seed layer is formed on the storage node contact plug. 

4. (Cun-ently Amended) A method of fabricating an electrode for a microelectronic 
device, the method comprising: 

forming a mthenium seed layer using atomic layer deposition on a semico nductor 

substrate; 

foniiing a main ruthenium layer on the ruthenium seed layer: and 
patterning the main ruthenium layer and the ruthenium seed layer to foiiii the 
electrode: 

Th e method of Claim 1, w herein fomiing the ruthenium seed layer using atomic layer 
deposition comprises at least one cycle of : 

injecting a mthenium source into a chamber containing the semiconductor substrate; 

then 

injecting an oxygenQ a-containinR gas into the chamber containing the semiconductor 
substrate; and then 

injecting hydrogen-containing containing gas into the chamber containing the 

semiconductor substrate , wherein the hydrogen-containing gas comprises mole cular hydrogen 
(Hi) and/or ammonia OJHO , 
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5. (CuiTentiy Amended) The method of Claim 4, further comprising purging the 
chamber following the injection of the ruthenium source, the injection of the oxygenQa- 
containing gas, and the injection of the hydrogenH b-containinR gas. 

6. (Cun-ently Amended) The method of Claim 4, wherein the oxygenOa-containing 
gas comprises an O2 gas, an O3 gas, and/or an H2O gas and the Ha - containing gas comprise s 
aflhHa- goS ' Ond^or an NHj ^-gas. 

7. (Cun-ently Amended) The method of Claim 4, wherein at least one of the 
oxygenQ a-containing gas or the hydrogenB b-containing gas is supplied in a plasma phase, 

8. (Cun-ently Amended) The method of Claim 4, wherein injecting the mthenium 
source, injecting the oxygenO g-containing gas, and injecting the hvdrogenH^-containing gas 
into the chamber is perfomied at least twice until the ruthenium seed layer is grown to a 
desired thickness. 

9. (Currently Amended) The method of Claim [[1]]3, wherein the ruthenium seed 
layer is formed to a thickness of about 5 A to 50 A and wherein the main ruthenium layer is 
fornied to a thickness of 50 A to 300 A. 

10. (Cuirently Amended) The method of Claim [[1]]9, wherein the fomiing of the 
main ruthenium layer comprises supplying oxygen at a flow rate of about 1 seem to 50 seem 
and supplying a ruthenium source at a flow rate of about 0.1 ccm to 2 ccm under a pressure of 
about 0.4 Torr to 0.6 Toit. 

1 1 . (Original) The method of Claim 2, wherein the dielectric layer comprises a 
tantalum oxide layer. 

12. (Original) The method of Claim 2, wherein the fomiing of the upper electrode 
comprises: 

fomiing a second ruthenium seed layer using atomic layer deposition on the dielectric 
layer; and 
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forming a second main ruthenium layer on the second ruthenium seed layer. 

13. (Cun*ently Amended) A method of fabricating an electrode for a microelectronic 
device, the method cQmprising;: 

fomiing a ruthenium seed layer using atomic layer deposition on a semiconductor 
substrate; 

forming a main ruthenium layer on the ruthenium seed layer: and 
patterning the main ruthenium layer and the ruthenium seed layer to form the 
electrode; 

The meth o d of Claim 1, wherein the main ruthenium layer is formed using chemical 
vapor deposition. 

14. (Cun^ently Amended) The method of Claim [[1]]4, wherein the ruthenium seed 
layer has an oxygen concentration of less than 5%. 

15-33. (Cancelled) 

34. (New) The method of Claim 8, wherein the hydrogen-containing gas is injected 
into the chamber after the oxygen-containing gas is injected into the chamber but before the 
ruthenium source is again injected into the chamber. 

35. (New) A method of fabricating an electrode for a microelectronic device, the 
metliod comprising: 

forming a storage node contact plug on a semiconductor substrate; 

fomiing a ruthenium seed layer using atomic layer deposition on the storage node 
contact plug by injecting a ruthenium source into a chamber containing the semiconductor 
substrate, and then injecting a first oxygen-containing gas into the chamber containing the 
semiconductor substrate, and then injecting a second hydrogen-containing gas that is different 
than the first oxygen-containing gas into the chamber containing the semiconductor substrate; 
and then 

fomiing a main ruthenium layer on the ruthenium seed layer; 
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patterning the main ruthenium layer and the ruthenium seed layer to fomi the 
electrode; 

fonning a dielectric layer on the electrode; and 

fonning an upper electrode on the dielectric layer to provide a capacitor. 

36. (New) The method of Claim 35, further comprising purging the chamber 
following the injection of the ruthenium source, the injection of the first oxygen-contaming 
gas, and the injection of the second hydrogen-containing gas. 

37. (New) The method of Claim 36 wherein the first oxygen-containing gas 
comprises an O2 gas, an O3 gas, and/or an H2O gas and the second hydrogen-containing gas 
comprises an H2 gas and/or an NH3 gas. 

38. (New) The method of Claim 37, wherein at least one of the oxygen-containing 
gas or the hydrogen-containing gas is supplied in a plasma phase. 

39. (New) The method of Claim 38, wherein the main ruthenium layer is fomied 
using chemical vapor deposition. 

40. (New) The method of Claim 39, wherein injecting the ruthenium source, 
injecting the first oxygen-containing gas, and injecting the second hydrogen-containing gas 
into the chamber is performed at least twice until the ruthenium seed layer is grown to a 
desired thickness. 

41 . (New) The method of Claim 40, wherein the ruthenium seed layer has an oxygen 
concentration of less than 5%. 

42. (New) The method of Claim 41, wherein the ruthenium seed layer is fontied to a 
thickness of about 5 A to 50 A and wherein the main ruthenium layer is fonned to a thickness 
of50 Ato300 A, 
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43. (New) The method of Claiin 42, wherein the fomiing of the main ruthenium 
layer comprises supplying oxygen al a flow rate of about 1 seem to 50 seem and supplying a 
mthenium source at a flow rate of about OA ccm to 2 ccm under a pressure of about 0.4 Ton* 
to 0.6 Torr. 

44. (New) The method of Claim 43, wherein the dielectric layer comprises a 
tantalum oxide layer. 

45. (New) The method of Claim 44, wherein the fomiing of the upper electrode 
comprises: 

forming a second ruthenium seed layer using atomic layer deposition on the dielectric 
layer; and 

forming a second main ruthenium layer on the second ruthenium seed layer. 

46. (New) The method of Claim 13, wherein the hydrogen-containing gas does not 
include oxygen. 

47. (New) The method of Claim 35, wherein the second hydrogen-containing gas 
does not include oxygen. 



